Investigations of ryegrass toxicity by Stynes, B A
Research Library 
Experimental Summaries - Plant Research Research Publications 
1980 
Investigations of ryegrass toxicity 
B A. Stynes 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/rqmsplant 
 Part of the Agronomy and Crop Sciences Commons, and the Weed Science Commons 
Recommended Citation 
Stynes, B A. (1980), Investigations of ryegrass toxicity. Department of Agriculture and Food, Western 
Australia, Perth. Report. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Experimental Summaries - Plant Research by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, sandra.papenfus@agric.wa.gov.au, 
paul.orange@dpird.wa.gov.au. 
DEPARTMENT OF AGRICULTURE 
WESTERN AUSTRALIA 
1980 - SUMMARY OF RESULTS OF FIELD EXPERIMENTS 
INVESTIGATIONS OF RYEGRASS TOXICITY 
Brian A. Stynes 
Plant Pathology Branch 
Plant Research Division 
gco 
EXPERIMENT 
LOCATION 
AIM 
METHODS 
RESULTS 
COMMENTS 
SHEDDING OF GALLS IN PASTURE 
79KA11 
c. Butterworth, Katanning 
To study the shedding of galls in toxic ryegrass pasture 
from head emergence until the following growing season, 
to determine whether this pattern relates to the onset 
and subsidence of clinical signs observed in animals 
grazing toxic pasture. 
An experimental site known to have a history of annual 
ryegrass toxicity was subdivided into 4 blocks each 
comprising 25 plots measuring 0.5 x l m. The site was 
cultivated, inoculated with galls to achieve a high and 
relatively uniform level of infection, and covered with 
fibreglass mesh. 
One plot from each block was harvested at intervals of 2 
weeks from head emergence until significant seed shedding 
was observed and then at intervals of one week until 
shedding was complete or toxicity signs in animals 
grazing adjacent toxic areas had subsided. 
At each harvest the plant tops and the galls shed on to 
the wire screens were collected. From these samples the 
numbers of galls per unit aea retained in the plant tops 
and those shed to the ground were counted. 
Outbreaks of ryegrass toxicity causing stock losses in 
the surrounding district were recorded during the 
corres:Ponding period. 
The following figures show the numbers of galls retained 
in the plant tops and shed to the ground between November 
15, 1979 and March 27, 1980, and recorded outbreaks of 
ryegrass toxicity during the same period. 
The total number of galls that developed in the pasture 
reached a maximum by December 5 as did the number of 
galls retained in the tops. Approximately 85 per cent of 
the galls produced, shed from the tops during late 
November and December and a further 5 to 10 per cent shed 
slowly during the following two months. Most outbreaks 
of ryegrass toxicity occurred during November and 
declined rapidly during the period when most galls were 
shed on the experimental plots. 
While field observations have previously indicated that 
outbreaks of annual ryegrass toxicity occur mainly during 
November, the reasons for this have not been clearly 
established. Experiment 80KA25 shows a rapid 
accumulation of toxin in early November which accounts 
for the onset of toxicity, while this experiment shows 
that the shedding of galls which subsequently became 
inaccessible to grazing animals would account in part for 
the short duration of toxicity. Other factors, such as 
the grazing behaviour of animals in relation to plant 
maturity may also be important and warrant investigation. 
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DEVELOPMENT OF TOXICITY IN THE FIELD 
80KA25, 80M039, 80NA34 
c. Butterworth, Katanning; J. Follett, Wongan Hills; 
R. Dawson, Bulyee 
To monitor the amount of toxin present in galls from the 
time of gall initiation until grazing animals show signs 
of toxicity. To relate the onset and development of 
toxicity to plant growth stages and climatic conditions 
in the different regions affected by annual ryegrass 
toxicity. 
At each exprimental site, an area known to be affected 
with annual ryegrass toxicity was subdivided into 4 
blocks each comprising 16 plots measuring 1 x 2 m. The 
sites were inoculated with 40, 110 and 156 galls per sq. 
m. at Katanning, Wongan Hills and Bulyee, respectively, 
to help achieve a uniform heavy infection. Approximately 
8 per cent of the galls were colonised by bacteria, the 
remainder contained nematodes. 
At each site 4 plots, one from each block, were harvested 
either twice weekly (Katanning), or at intervals of one 
week from the time plants reached the booting stage until 
they were mature. 
The total number of ryegrass heads, their weight, and the 
number of galls containing either nematodes or bacteria 
were estimated for each sample. The growth stage of the 
ryegrass was recorded for each sampling and at Wongan 
Hills and Bulyee the growth stage of an oat and barley 
crop, respectively, were recorded from adjacent paddocks. 
A toxicity test on the infected material collected at 
each sampling, comprising the dosing of a series of 
dilutions of extracts to laboratory animals, were done in 
the Animal Health Laboratory. 
The following figures summarise the results of this 
experiment for the Katanning site. Even though galls 
could be found in the heads on September 11, there was no 
evidence of any toxicity in extracts from the samples 
until October 23. The toxicity then built up rapidly, 
reaching a peak by November 17 (Fig. 1). It is estimated 
that on October 27 a sheep (average weight 30 kg) would 
have had to consume more than 18 kg of heads to 
accumulate a lethal dose of toxin compared with just over 
1 kg by November 17. 
With regards to the growth stage of the plant (Fig. 4), 
toxin was not produced until the majority of heads had 
emerged and flowering was quite advanced. By this time 
the density of inflorescences per sq.m. had reached a 
maximum (Fig. 2). The amount of toxin produced then 
increased rapidly during the milk and dough development 
stages reaching a maximum synchronously with grain 
ripening. The average weight of the inflorescences 
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(Fig. 3) declined once the ripening process commenced 
corresponding to the stage when toxin production had 
reached a maximum. From then on, galls shed from the 
pasture to the ground, resulting in a decrease in the 
level of toxicity per unit area of standing pasture. 
As suggested from field observations, there was a delay 
between the ,time bacterial slime could be observed in 
pasture and when the pasture became toxic to graze . The 
problem until now has been to predict the time of onset 
and the rate of build-up of toxicity in order to 
implement control strategies and maximise utilisation of 
pasture. In this experiment, it would have been safe to 
graze the pasture up until flowering. Between that stage 
and ripening, there was a very rapid accumulation of 
toxin. The change in average weight of the 
inflorescences in time (Fig. 3) suggests there is a c l ose 
relationship between physiological maturation of the 
plant and the accumulation of toxin. If this is so, it 
should now be possible to advise farmers when affected 
pasture is likely to become toxic. 
It is interesting to note that once a pasture reaches its 
most toxic stage, there is an almost immediate decline in 
toxicity due to the shedding of galls. Therefore, once 
this critical period has passed the pasture should become 
relatively safer to graze. The results of experiment 
79KAll indicate the rate and degree of shedding that can 
occur. 
Unfortunately, because the animal dosing-toxin assay 
takes considerable time, results for the Wongan Hills and 
Bulyee sites are not yet available to determine whether 
this pattern is common over a range of climates. 
During the current season, it is proposed to repeat 
similar trials at a number of sites to evaluate the 
pattern between seasons. 
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EFFECT OF HERBICIDE ON GALL DEVELOPMENT 
80KA26 
c. Butterworth, Katanning 
To assess the value of the so-called "spray topping" 
technique for contolling annual ryegrass toxicity, by 
determining the relative reductions in the number of 
galls produced on plots sprayed with the herbicide 
paraquat at different times after bacterial slime first 
becomes apparent in pasture. 
An experimental site known to have a history of annual 
ryegrass toxicity was subdivided into 4 blocks, each 
comprising 10 plots measuring 1 x 2 m. The site was 
inoculated with 33 galls per sq.m. to help achieve a 
uniform degree of infection. About 8 per cent of these 
galls were colonised by bacteria, the remainder contained 
nematodes. Paraquat was applied at a rate of 550 ml per 
ha to one plot per block at intervals of one week between 
August 27 and October 29. 
At maturity, plant tops were harvested and threshed to 
separate the seeds and galls. The numbers of galls 
containing nematodes and those colonised by bacteria were 
estimated per unit area and per g threshed grain • 
. The following two figures summarise the results of this 
experiment showing the numbers of galls and weights of 
grain harvested per sq.m. at maturity (Fig. 1) and the 
numbers of galls expressed per unit weight of harvested 
grain (Fig. 2). Fig. 2 also shows the growth stage of 
the ryegrass at the time each spray was applied. 
The results show that most sprays applied between August 
27 and October 29 reduced to some extent the numbers of 
galls that developed. However, the first three sprays 
applied on August 27, September 11 and September 18, 
respectively, were much less effective than the next two 
sprays which were applied on September 24 and October 1, 
just after head emergence had commenced. Subsequent 
sprays through until November were successively less 
effective in reducing the number of galls produced. 
Field observations have indicated that partial 
desiccation of ryegrass, by applying low rates of 
herbicide after heading has commenced will prevent 
pasture from becoming toxic. However, the practice has 
not always been successful because no information has 
been available to determine the optimum time to spray. 
This trial and one done last season (79KA14), indicates 
that there is an optimum time to spray corresponding to a 
period of two weeks immediately following emergence of 
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the first heads. Sprays applied before head emergency 
have little effect and those applied later become 
successively less effective. An important consideration 
with this practice is the effect the spray has on pasture 
production ~ se. The results of this trial show that 
the two sprays applied immediately following head 
emergence, although being the most effective in reducing 
gall production, also cause the greatest reduction in 
pasture production. This means that animals have to 
graze a proportionally larger area to maintain a constant 
food intake. It is therefore most appropriate to 
consider the effects of spraying on toxicity in terms of 
the number of galls produced per unit weight of pasture 
rather than per unit area. In this respect the sprays 
applied as soon as possible after head emergence are 
still the most effective in terms of reducing gall 
production, although the relative reduction compared to 
untreated plots is less than would be expected on a per 
unit area basis. This indicates that even when spray is 
applied at the optimum time, some pastures that 
potentially have a very high toxicity could still remain 
a considerable risk to graze. 
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